SUMMARY Median motor and sensory nerves were examined in 20 healthy subjects. Superficial stimulating and recording electrodes were used, and the nerves were examined at natural skin temperature, after cooling and after heating of the arm. The conduction velocity for the fastest and slow conducting sensory fibres (temperature range 1 7-37°C), and for the fastest conducting motor fibres (temperature range 19-38°C) increased non-linearly with increase in skin temperature. Similarly, distal motor latencies increased non-linearly with decrease in skin temperature. The effect of temperature was most pronounced in the low temperature range, and change in conduction velocity per degree centigrade was reduced toward higher skin temperature. Sensory nerve response duration increased linearly with decline in skin temperature. Sensory and motor amplitude did not show any significant relation to skin temperature.
Nerve conduction studies have been performed in animals since 1850.' Techniques for the examination of motor nerve function in man have been established since 1948, and for sensory nerve function since 1956, 23 and have later been improved. They are now widely used both in routine clinical investigation of nerve and muscle disorders, and for investigation of the possible physiological changes in nerves exposed to altered environmental influences.
Temperature changes influence peripheral nerve function. To what extent and whether the effect is the same along the temperature scale, is still disputed.' 16 Nerve conduction studies are usually performed using surface electrodes, and as distal skin temperature varies, the effect of temperature is important both in routine neurophysiology and as an aspect of nerve physiology.
The aim of this study was therefore to evaluate the influence of temperature changes on normal human sensory and motor nerve conduction, and to compare the results obtained to previous studies. Material The median sensory nerve Stimulation Ring electrodes were applied to the index finger. The stimulus duration was 0 2 ms and the pulse given at a frequency of 1 Hz. Subjective sensory threshold was determined and the stimulus intensity was supramaximal at approximately three times subjective sensory threshold (8-11 mA). Recording The sensory potentials were recorded 14 cm proximal to the metacarpophalangeal joint at the volar side of the wrist, with a superficial bipolar electrode. Twenty single sweeps were averaged. Latencies were measured from the stimulus artifact to the take offfor the first peak ofthe averaged potential (start), and to the ultimate return of the wave to the baseline (end). Latencies to the start of the averaged potential represent the fastest conducting sensory fibres, while the slower conducting fibres are represented by the latencies to the end of the potential." In this study we have applied these definitions for fast and slow conduction. However, using a surface electrode we did not obtain the latencies for the slowest conducting fibres.
The amplitude of the sensory response was measured from peak to peak. The response duration was measured from the first take offto the ultimate return of the wave to the baseline. Response duration increased linearly with decline in skin temperature (fig 2) . We could not demonstrate any significant deviation from linearity.
Amplitude (r = 0-08, p = 0 6) and subjective sensory threshold (r = -0 13, p = 0 3) did not vary significantly with changes in skin temperature. Previous studies, aiming at the assessment of the change in nerve conduction velocity per degree change in temperature, are based on a linear relationship.'°1' 1526 Lowitzsch considered a non-linear relationship between nerve conduction velocity and skin temperature, but did not find it. He did, however, observe a non-linear relationship between temperature and the refractory period, with more pronounced temperature effect at low temperatures.'2 In one human study a non-linear relationship was found between skin temperature and conduction velocity for the median and ulnar sensory nerves."
Since temperature influences nerve conduction, efforts have been made to establish correction formulas for adjusting the nerve conduction velocity in subjects with low skin temperature." 1526 These formulas are based upon the assumption of a linear relationship between nerve conduction velocity and skin temperature. The present data show, however, that this relationship is non-linear. One other study has revealed that sensory nerves seem to be more influenced by temperature than motor nerves, and that boy's nerves are more sensitive than girl's.'6 Both sensory and motor nerve function varies with age.222728 It can therefore be assumed that the influence of temperature on nerve conduction velocity is different in the different age groups. In addition, abnormal nerves, both from animals and humans, have a different sensitivity to change in skin temperature than normal nerves.83 Nerve conduction velocity is therefore influenced by many factors. The use of correction formulas to compute the correct value from values obtained at low skin temperature may thus be inaccurate.
